SUMMARY To elucidate the mechanisms by which receptor blockade leads to a reduction of portal pressure, 18 patients with cirrhosis and portal hypertension were given comparable doses of propranolol or metoprolol. The fall in portal pressure was more marked with propranolol together with a significant reduction in hepatic blood flow, which was not seen with metoprolol. No correlation between the reduction in cardiac output and the decrease in portal pressure or changes in hepatic blood flow could be elicited in each group, but there was a direct relationship between the decrease in hepatic blood flow and fall in portal pressure in the propranolol treated patients. The difference observed may be related to blockade of 12 vasodilator receptors in the splanchnic circulation which will occur only with propranolol and lead to a greater fall in splanchnic blood flow than will be produced by a reduction in cardiac output alone. Metoprolol, by maintaining effective hepatic blood flow, may be preferable to propranolol in patients with severely impaired liver function.
There is currently much interest in the use of 13 receptor blockade in the prevention of bleeding from oesophageal varices after the initial results of a controlled trial by Lebrec et al in which propranolol was shown to reduce the chance of bleeding over a 12 month follow up period.1 Propranolol, in doses sufficient to reduce resting pulse rate by 25%, produced a significant fall in hepatic blood flow and portal pressure, changes attributed by the authors to a fall in cardiac output.2 Some 14 years ago, however, Price et al showed that in normal subjects, after an intravenous bolus dose of propranolol, splanchnic blood flow fell by 29% whereas there was only a 6% reduction in cardiac output. 
Results
The two groups of patients were comparable in age, sex, aetiology, and severity of liver disease (Table 1) and the doses of propranolol and metoprolol administered were also comparable, with a mean of 11-25 mg (range 4-20 mg) and 13-8 mg (range 2-20 mg) respectively. Both propranolol and metoprolol produced a significant fall in heart rate and cardiac output; the extent of these reductions being similar for the two drugs ( Table 2 ). The fall in portal pressure with both drugs was significant compared with basal levels (p<0005), but was more marked with propranolol than metoprolol (mean 6-8 and 3-8 mmHg respectively) ( Fig. 1) Table 2 ). The fall in estimated hepatic blood flow with propranolol was significantly greater than the change with metoprolol (mean change estimated hepatic blood flow, -306+70 ml/min and +13±51 ml/min respectively, p<O.005). There was a close correlation (r=0-80, y=1-51+0-62 x, p<O0O1) (Fig. 2) between the fall in estimated hepatic blood flow and the reduction in portal pressure in those receiving propranolol, but none following metoprolol (r=023, y=24-50+0-50 x) (Fig. 3) . No direct correlation was observed between the fall in cardiac output, which was similar in both drugs, and the reductions in portal pressure observed.
Discussion
Although both metoprolol and propranolol were shown to significantly reduce portal pressure, there was a trend towards a greater fall with propranolol despite a similar fall in cardiac output. This would suggest a reduction in cardiac output is not the only mechanism involved in the effect of propranolol on portal pressure. The existence of vasodilator 12 receptors on the splanchnic vessels has already been referred to 3 4 and blockade of these receptors by propranolol (leaving unopposed ox vasocon-Beta receptor blockade in reduction of portal pressure The reductions in portal pressure observed with metoprolol can only be due to a fall in cardiac output, for P1I receptors are thought to be restricted in their distribution to the myocardium. There was no direct correlation, however, between the reductions in cardiac output and portal pressure, and the fall in portal pressure with no change in effective hepatic blood flow is difficult to explain. Portal blood flow and pressure could be influenced by a decrease in cardiac output in two ways. Firstly, if the proportion of the cardiac output reaching the splanchnic circulation is constant before and after administration of a P1I blocker, the reduction in cardiac output will lead to a fall in splanchnic blood flow and, as a consequence, portal blood flow and pressure will fall. Secondly, a fall in systemic arterial pressure concomitant with the fall in cardiac output will initiate a baroreceptor mediated sympathetic response resulting in splanchnic vasoconstriction. Nevertheless, although metoprolol produced significant reductions in portal pressure, no fall in hepatic blood flow was observed. A possible explanation for this would be a reduction in intrahepatic portal resistance secondary to a fall in hepatic arterial perfusion pressure -a reflex known to occur in the control of hepatic blood flow in the dog.8 Such a reduction in hepatic portal resistance in a cirrhotic patient with portosystemic collateral blood flow may result in an increase in blood flow into the liver, in association with a decrease in extrahepatic shunted blood. Effective hepatic blood flow assessed by indocyanine green extraction would, therefore, remain unchanged despite an overall reduction of splanchnic blood flow, and the pressure within the portal system would fall. Similar changes in hepatic haemodynamics would be expected to follow propranolol administration. The combination of ,13 and 12 receptor blockade, however, may reduce splanchnic blood flow to such a degree that falls in hepatic portal resistance are unable to compensate for the greater decline in blood flow.
There are certain clinical implications to be drawn from the results of this study. Although the fall in portal pressure with propranolol tends to be greater than with metoprolol, the associated marked reduction in hepatic blood flow may have long term deleterious effects on liver function. Although this was not observed in a clinical trial of propranolol in the prevention of variceal bleeding in patients with cirrhosis,1 to date the drug has only been used in patients with very well compensated liver disease. It may be that the smaller fall in portal pressure obtained with metoprolol could be equally effective in preventing recurrence of variceal bleeding, and the maintenance of overall hepatic blood flow preferable, especially in patients with Child's grade C category disease.
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